INTRODUCTION
Admixture with slaves (and former slaves) resulted from informal as well as formal associations 117
(3). The church recorded many marriages between Europeans and manumitted slaves (7, 8) . 118 Husbands-to-be frequently had to buy their future slave wife's freedom (7) . It is unclear what the 119 input of informal relationships into the Afrikaner gene pool was, as the outcome of these 120 relationships and the population affiliation of the resulting offspring is not clear. Informal liaisons 121 resulted, for example, from the slave lodge that served as a brothel for one hour a day for passing 122 sailors and other European men (3, 22) . This practice was so extensive that many children in the 123 slave lodge clearly had European fathers (3/4 in 1671; 44/92 in 1685), prompting commissioner 124
van Rheede to decree that these children should be manumitted and baptized (3). A census of the 125 slave lodge in 1693 revealed 29/61 admixed school children and 23/38 admixed children under the 126 age of three (3). Many women that married at the Cape during the early years used the toponym 127 "van de Kaap" (meaning from the Cape) which may indicate a locally born slave. European men 128 from slave-owning families also sometimes had a "voorkind" (meaning "before child") with a 129 slave in the household before they got married to a European woman (3). These children could 130 also have been absorbed into the Afrikaner population (as opposed to becoming part of the 131
Coloured population). 132 133
To understand the characteristics of the genetic contributions that slaves made it is necessary to 134 know from where and when they came to Cape Town and see that in the light of European male 135 partner choices. Shell (1994) (23) claimed that from 1658 to 1807, roughly a quarter of the slaves 136 in the Cape colony came from Africa, Madagascar, South Asia and Southeast Asia each. Slave 137 trade in the Cape was stopped in 1807 and slavery as such was stopped in 1834. Worden (24, 25) 138 estimated that more slaves came from Asia, specifically South Asia, and fewer from Madagascar 139
and Africa (supplementary text). Nevertheless, we do not expect an exact reflection of these ratios 140
in Afrikaners. European men had a clear preference for Asian and locally born slaves over African 141
and Madagascan women (3). Despite only two ships, containing west African slaves, that moored 142 at the Cape in 1685 (26), we can expect the west African per capita contribution to exceed later 143 arrivals because the fast population growth rate meant earlier contributions benefitted more from 144 the exponential growth. 145 146
The "trekboere" were European farmers and their descendants followed a nomadic lifestyle in 147 harsh conditions along the frontier. Informal unions with Khoe-San women were more frequent 148 among the trekboere, but it is unclear if children from these relationships were absorbed into the 149
Coloured and/or Afrikaner community (3, 4) . Poor record keeping and a reduced presence of the 150 church on the frontier meant that recorded information is incomplete for this section of the 151 population. In the Cape, formal unions between European men and Khoe-San women were very 152 unusual with only one known example (27). 153 154
By using church records, genealogists calculated the contribution of non-Europeans to be between 155 5.5% and 7.2% ((8-10) and supplementary text). These estimates may be biased because the 156 registers; a) only reflect the Christian fraction of the population, b) were less complete at the 157 frontier where admixture may have been more frequent, c) could be incorrectly pieced together 158 from church records, and d) list people of unknown heritage, such as "van de Kaap". In addition, 159 records may be incorrect or unrecorded for children born out of wedlock. Populations that would 160 have been excluded were a substantial Muslim community amongst manumitted slaves (3), a small 161 Chinese population resulting from exiles and banned political prisoners (28, 29) 
and the indigenous 162
Khoe-San who were not partial to the Christian religion (3). The presence of the Coloured 163 population compounded these difficulties as genes may have exchanged between the Coloured and 164
Afrikaner populations. 165 166
In order to clarify the patterns of ancestry and admixture fractions in current-day Afrikaners we 167 compared genome-wide genotype data from 77 Afrikaners to comparative data of potential donor 168 populations and tried to pinpoint the best possible sources of the admixture and the fractions of 169 admixture from these groups. 170 171
RESULTS

172
Population structure and admixture 173
We generated filtered genotype data for 77 Afrikaner individuals (Method section) and merged the 174
Afrikaner data with comparative data to create a dataset containing 1,747 individuals from 33 175 populations and 2,182,606 SNPs. We used this merged dataset to conduct population structure 176 analysis and to infer population summary statistics. 177 178
In the population structure analysis (Figure 1) (Table S1 ). Among the 77 Afrikaners investigated, 6.5% had above 10% non-European 201 admixture, 27.3% between 5 and 10%, 59.7% between 1 and 5% and 6.5% below 1%. 202 203
The fractions of admixture from the different non-European groups in Afrikaners (at K=6) are 204 generally correlated to each other ( Figure S1) certain Afrikaner individuals show greater levels of both African and Asian ancestry ( Figure 3 ). 232
Finnish populations show more East Asian but lower levels of African admixture than Afrikaners. 233 234 PC3 further defines variation within Africans and distinguishes between Khoe-San groups on the 235 one extreme and groups with West African ancestry on the other. On this PC it appears that the 236
African ancestry in Afrikaners has a greater affinity to Khoe-San variation ( Figure S2 ). PC4 237
defines Native American ancestry and shows that the Afrikaner population is probably as similar 238
to Native American populations as West European populations. PC5 delineates Asian ancestry and 239
shows that the Afrikaner population may have genetic input from East Asian populations. PC6 240 distinguishes between West and East African ancestry and the Afrikaner population seems to be 241 closer related to West African populations. PC7 differentiates between Japanese and Chinese 242 ancestry, where we can confirm the affinity of the Afrikaner to the Chinese, as has been observed 243 in the ADMIXTURE analysis. PC8 is associated with variation between different Khoe-San 244 groups, where the Afrikaner cluster closer to the central and southern San than to the northern San. 245
Further PC's do not seem to capture group-wise information but continue to separate out 246 individuals. 247 248
To look for the most likely sources of admixture in the Afrikaners within the comparative dataset 249
we did formal tests of admixture (f3, (31)) between all pairs of comparative populations each time 250 specifying (two) potential parental sources for the Afrikaner population. Results were sorted 251 ascendingly according to Z scores (low Z scores indicate significant admixture) and Z-scores are 252 visualized in a figure to aid interpretation ( Figure S3 ), parental populations are colored according 253 to regional population. It is clear that when only two populations are considered to be parental 254 sources the most likely sources are always a European and either a Khoe-San or a West African 255 population (combination of blue and red or blue and green labels in Figure S3 ). Subsequently the 256
Coloured population can also be used to model a parental population in combination with 257
Europeans (blue and grey labels). This method is however limited by the fact that only two parental 258 sources can be tested at one time and might not be the best tests when multiple parental groups 259
admixed into a population, as is the case for the Afrikaner population. 260 261
We also used projected PCA analysis (32) by constructing principal components (PCs) based on 262 certain specified populations and then projecting Afrikaners on existing PC's to further refine 263 specific ancestry components within bigger ancestral groups ( Figures S4 and S5 ). To distinguish 264 the specific Khoe-San group who contributed to Afrikaner variation, we constructed a PCA based 265 on the variation of Karretjie People (Southern San), Ju|'hoansi (Northern San) and CEU 266 (northwestern Europeans) and projected Afrikaners on the PCA. The projection ( Figure S4A -B), 267
clearly shows that Afrikaners have more Khoe-San admixture than CEU (see shift in the first PC) 268
and furthermore, that the admixture was from a Khoe-San population is more similar to Karretjie 269
People (southern San) than Ju|'hoansi (northern San) as observed in the skew towards Karretjie. 270
This trend towards southern San rather than northern San is even made clearer when YRI is used 271 in place of CEU in the projection ( Figure S4C -D). This shift of AFR in PC1 is not only due to drift 272 and inherent population differences between populations of European origin, because when GBR 273 is added to the projection, GBR and CEU overlap with each other, with AFR still clearly shifted 274
towards Khoe-San ( Figure S4E -F). Other southern Khoe-San groups (≠Khomani and Nama) show 275 similar behaviors in terms of being favored compared to northern San ( Figure S5 ). 276 277
Alleles that are shared privately between combinations of the Afrikaner population with one 278 comparative population ( Figure S6 ) show that the Afrikaner share the most private alleles with the 279 CEU population, which makes them a better parental source than the other European populations. 280
The ≠Khomani share the most private alleles with the Afrikaner out of all Khoe-San populations, 281
which is consistent with the previous observations. The most shared private alleles of the Afrikaner 282
with Asian populations can be found in the GIH (Gujarati Indian) followed by the CHB (Chinese)  283 and JPT (Japanese). The Afrikaner share more private alleles with the Niger-Congo speaking 284
Yoruba (YRI) from Nigeria than with the two eastern Bantu-speaking groups, Luhya (LWK) from 285
Kenya and southeastern Bantu-speakers from South Africa ( Figure S7 ). This supports an 286 admixture from West-African slaves rather than from southern African Bantu-speakers into the 287 Afrikaner population. 288 289
For finer scale resolution of the European and the Asian components in the Afrikaners, the dataset 290 analyzed above was furthermore merged, respectively, with the POPRES dataset (33, 34) and 291 various datasets containing populations from East, South and Southeast Asia. These additional 292
European and Asian comparative datasets had much lower SNP densities but they contained many 293 more comparative populations and were used for fine scale resolution of European and Asian 294 components in Afrikaners. 295 296
The Afrikaner individuals were projected on a PCA, constructed based on European variation 297 present in the POPRES dataset ( Figure S8 ). Afrikaner individuals seem to group within western 298
European variation. They are grouped in-between the French and German clusters on the PC plot. 299
When principal components were summarized by population averages and standard deviations -300 they seem to be grouping closest to Swiss German, Swiss French and Belgian populations. This 301 positioning could also be explained as an intermediate position between German, Dutch and 302
French variation that link to each other in a clinal pattern (33, 34). 303 304
When analyzing Afrikaners with a dataset enriched for Asian populations it appears that the largest 305
contributing Asian component is from India (Figure S9 ). The orange component in Figure S9 
Genome local ancestry and selection 311
To see if non-European ancestries were enriched in any specific part of the genome, we also 312 inferred local genomic ancestries in Afrikaner individuals ( Figure S10B ). Specific enrichment of 313 admixed ancestries in a specific region of the genome could be indicative of a possible adaptive 314 introgression event. There are two regions of interest, one on chromosome 2 and another on 315 chromosome 21, both enriched for Khoe-San ancestry. For the region on chromosome 21 between 316 positions 10,699,687-14,537,654 Afrikaners are 100% assigned to Khoe-San ancestry (Fig S10B) . 317
The three genes associated with the region, TPTE, BAGE2 and ANKRD30BP2, all have exclusive 318 expression in the testis. The TPTE gene encodes a tyrosine phosphatase which may play a role in 319 the signal transduction pathways of the endocrine or spermatogenic function of the testis (UCSC 320 genome browser). The BAGE2 gene is from the B melanoma antigen family and is not expressed 321 in normal tissues except the testis. It is however also expressed in 22% of melanomas and have 322 been associated with Melanoma skin cancer (UCSC genome browser). ANKRD30BP2 is a non-323 coding RNA pseudogene with exclusive expression in the testes (UCSC genome browser). This 324 region on chromosome 21 span the centromere of the chromosome, which could influence SNP 325 assignment, and results should be interpreted with caution (FigS10B). The region on chromosome 326 2 shows around 10% Khoe-San ancestry and is located between positions 2,974,989 -3,058,838 327 in the genome. This region is located close to the telomere of chromosome 2, which might 328 influence results. There is one annotated human cDNA that spans this region, namely AK095310. 329
The gene function is not known but the highest expression is in the brain, with some expression in 330 the pituitary glands (UCSC genome browser). 331 332
We also analyzed the Afrikaner data for genome-wide signals of selection by scanning for regions 333 with extended haplotype homozygosity compared to other haplotypes within the same population 334 (iHS scans) and compared to haplotypes in a comparative population (XP-EHH scans). For XP-335 EHH scans, Afrikaners were compared to the CEU population. Figure S11 shows the genome-336
wide Manhattan plot of selection scan results for iHS and XP-EHH. Several peaks that might 337
indicate signals of selection in the Afrikaner group were observed. The top 5 peaks in each scan 338 are listed in Table S3 together with; position information, underlying/nearby genes and potential 339 function of underlying/nearby genes. From the top 5 iHS peaks only one had a gene directly 340 associated with the peak, the gene FGF2 is a fibroblast growth factor with a variety of functions 341
and was previously associated with cholesterol levels. The XP-EHH results were clearer and three 342 out of the five top peaks were directly associated with genes; CCBE1a gene previously 343 associated with lymphatic disease, ACTG2an enteric smooth muscle actin gene previously 
Estimation of bottleneck effects 362
Runs of homozygosity were calculated for each individual of the dataset. Depending on their 363 length, runs of homozygosity are informative of historic population size or recent inbreeding in 364 populations (36). While we see striking differences between continental groups (Figure 4) , there 365 is no strong difference between the Afrikaner and other European populations, except for the 366
Finish population that appears to have had a smaller historic effective population size (Figure 4 ). 367
The average inbreeding coefficients were also calculated for all populations (Table S5) and  368 Afrikaners had a lower average inbreeding coefficient than other European populations. 369 370
DISCUSSION
371
Genealogical records suggest that Afrikaners have their main ancestry components from 372
Europeans (Dutch, German and French) and estimate the non-European contributions to the 373 Afrikaner to be between 5.5% and 7.2% ((8, 9) and supplementary text). Our genetic study that 374 included 77 Afrikaners, inferred a slightly lower non-European contribution than predicted by 375 genealogical studies. From population structure analyzes we saw that Afrikaners have their main 376 ancestry component (95.3%) from European populations. The European component is a more 377 northwestern (than southern or eastern) European component (Figure 1 and S8) , which is in 378 agreement with genealogical records of most ancestry coming from Dutch and German (61-71%), 379
intermediate from French (13-26%), with much smaller fractions from other European groups ( (8) 380 and supplementary text). Of note, Afrikaners group separately from populations from the UK 381 ( Figure S8 ) despite the fact that the Cape was a British colony from 1806 onwards. This confirms 382
the relatively small contributions from British people to the Afrikaner population as predicted by 383 genealogical records (8). 384 385
The non-European fraction in Afrikaners was estimated to 4.7% on average ( between Khoe-San women and the frontier farmers were thought to be more frequent, it may 394 account for the 1.3% observed admixture in the Afrikaner population. The 1.3% observed Khoe-395
San ancestry calculates to 26.6 Khoe-San women out of 2048 ancestors 11 generations ago. 396
However, we know that one Afrikaner had for example only 299 ancestors in colonial times (10) 397 because many Afrikaner ancestors enter pedigrees multiple times (8, 10, 38). These 26.6 Khoe-398
San women that contributed to the average Afrikaner should thus not be seen as 26 separate women 399 (i.e. the same woman could have contributed many times). The Khoe-San admixture component 400
is the most ubiquitous non-European admixture component and only 6 out of the 77 Afrikaners 401 had no Khoe-San ancestry (Table S1 ). The Khoe-San ancestry in Afrikaners appears to have come 402 from Southern Khoe-San groups and not Northern Khoe-San ( Figure S5 and S6 ). This is not 403 surprising since in pre-historic and historic times, the Southern Khoe-San inhabited current-day 404
South Africa while the Northern San lived in northern Namibia and southern Angola (12, 16, 39-405 41). 406 407
South and East Asians contribute cumulatively to an average of 2.6% of the Afrikaner ancestry 408
(53.2 out of 2048 ancestors 11 generations ago). Elpick and Shell (1989) (3) noted that European 409 men more often mixed with Asian and locally born slaves than African and Madagascan women. 410
Although many other additional factors might have played a role in the resultant current-day 411
Afrikaner admixture fractions, the genetic admixture fractions of South and East Asians was higher 412 in current-day Afrikaners than Khoe-San fractions (1.3%) and West/East African fractions (0.8%), 413 and slightly higher than the combined African fraction (2.1%). South Asian contributions outweigh 414
East Asian contributions (p-value of <0.00001, paired Wilcox test) (Table S2 ). The South Asian 415 contribution seems to have come predominantly from Indian populations ( Figure S9 ). 416 417
West/East Africans contributed an average of 0.8% of the Afrikaner ancestry ( Africa, it is fascinating that just over half of this signal is from West Africans rather than East 423
Africans (Table S2 ). This discrepancy could possibly be explained by West Africans arriving four 424 generations earlier than East Africans (see Supplementary text). More frequent admixture during 425 early years, and fast population growth could have caused the genetic footprint of West Africans 426
to exceed that of East Africans. While admixture fractions between East Asians, South Asians and 427
Khoe-San correlate well with each other in Afrikaner individuals ( Figure S1 ), West/East African 428 fractions do not correlate significantly with South Asian and East Asian fractions and a high 429 number of Afrikaners had no West/East African admixture (26/77). These patterns could possibly 430 be explained by the fact that, there were relatively few West African slaves at the Cape, that the 431 arrival of West African slaves was contained in a very limited time period, and that East African 432 slaves arrived later in time. The West African fraction in the Afrikaners is presumed to come 433 mostly from these West African slaves and not from southern African Bantu-speakers. This is 434 confirmed by shared allele analysis ( Figure S7) where Afrikaners share more alleles with the West 435
African Yoruba from Nigeria than with local South African Bantu-speakers (southeast Bantu-436 speakers). Although current-day South African Bantu-speakers trace the majority of their ancestry 437 (80%) to West Africa (12, 16, 40, 42) (Figure 1) , there were no Bantu-speakers present in this part 438 of southern Africa during colonial times (22). Bantu-speakers originated from West Africa and 439 started to expand to the rest of sub-Saharan Africa around 4,000 years ago, reaching the northern 440 parts of current-day South Africa around 1,800 years ago. During the 1600s the edge of the Bantu-441 expansion (specifically Xhosa speakers) reached as far south as the Fish River in the Eastern Cape 442
Province of current day South Africa (approximately 1000 km from Cape Town). Therefore, 443
Bantu-speakers were only encountered at a much later stage during the frontier wars in 1779-1851 444 by expanding Afrikaner frontier farmers (22) . Although initial interactions between the frontier 445 farmers and Bantu-speaking Xhosa populations were peaceful with trade between groups, relations 446 quickly turned aggressive and conflicts erupted. It is unlikely that much gene flow occurred 447
between South African Bantu-speakers and Afrikaners, since during this relatively late time 448 period, the Afrikaner population identity had already culminated, which resulted in social hinders 449 to relationships between groups. 450 451
Genome local ancestry analysis revealed two possible adaptive introgression signals in the 452 Afrikaners, on chromosome 2 and 21. In both cases Khoe-San ancestry was enriched for these 453 genomic regions. The chromosome 21 region was 100% assigned to Khoe-San ancestry and the 454 three genes in this region are exclusively expressed in the testes and might indicate an adaptation 455 linked to reproduction or male fertility in the Afrikaners. Since the implicated regions are close to 456 centromeres or telomeres results should be interpreted with caution. Scans for selection in the 457
Afrikaners implicated several genes associated with diet, i.e. intestinal function, lipid and glucose 458 metabolism, possibly indicating adaptation to modified or novel food sources. 459 460
The estimated times of admixture differs between African and Asian populations (Table S4) and  461 was estimated for around 9-10 generations for West Africans and Khoe-San and around 15-16 462 generations for Asians. In the Afrikaner population the average generation time for men was 32.92 463 years whereas for women it was 27.36 (43), suggesting that the Afrikaner population is on average 464 between 11 and 13 generations old. Since many admixing events occurred during early colonial 465 times, genetic dating of admixture times is expected to fall in this range as well. The admixture 466 times for Asian populations appeared older though. Some possible explanations for this could be 467 that some of the slaves may already have been admixed when they arrived so that a generation or 468 two could be added; previous admixture into Europeans might play a role; there could have been 469 more recent admixture events with Africans in Afrikaners that could contribute to more recent 470 dates; the differences in effective population sizes between Africans and non-Africans might 471 influence estimates. 472 473
It is interesting to observe that Afrikaners do not present a signal of a population bottleneck 474 compared to European groups even though they had a very small founding population (Figure 4  475 and Table S5 ). This could be explained by the fact that even though the initial founding population 476 of the Afrikaners was small, they were from diverse origins and many of the initial unions resulted 477 in admixed children who were incorporated in the resultant population. For example, one Afrikaner 478 individual (JMG -(10)) had 125 common ancestors, but these were so distant from each other that 479 his inbreeding coefficient is only 0.0019. Until recently, most humans were sedentary and 480 populations were small so that inbreeding due to distant relations was not unusual. However, a 481 number of founder effects for specific diseases have been identified in Afrikaners ((44, 45) and 482 supplementary text). These founder effects however need not imply inbreeding but rather suggest 483 a sampling effect, i.e. some disease alleles were present in original founders and were amplified 484 through exponential population growth. 485 486 487
CONCLUSION
488
Although Afrikaners have the majority of their ancestry from northwestern Europe, non-European 489 admixture signals are ubiquitous in the Afrikaner population. Interesting patterns and similarities 490 could be seen between genealogical predictions and genetic inferences. The non-European 491 admixture fractions resulting from people that were brought to southern Africa as slaves and local 492
Khoe-San populations might have been one of the factors that helped to counteract the adverse 493 effect of a small founding population size and inbreeding, since Afrikaners today have comparable 494 inbreeding levels to current-day European populations. 495 496 497
MATERIALS AND METHODS
499
Sample collection and genotyping 500 501
Ethical clearance for this study was obtained from the ethics committee from the Natural and 502
Agricultural Science of the University of Pretoria EC11912-065. All subjects were given a study 503 information sheet and gave their written informed consent for the collection of samples and 504 subsequent analysis. 505 506
The 77 individuals included in this study form part of parallel studies on non-paternity (43, 46) 507 and on the mitochondrial DNA heritage of self-identified Afrikaners. Fifty three samples came 508 from 17 groups of men bearing the same surnames (an average of 3.12 individuals per family with 509 the same surname to Plink format and aligned to hg19. 519 520
Genotype filtering and merging with Comparative data 521 SNP data quality filtering and merging to comparative data was done with PLINK v1.90b3 (47). 522
A 10% genotype missingness threshold was applied and the HWE rejection confidence level was 523 set to 0.001. SNPs with a chromosome position of 0, indels, duplicate-, mitochondrial-and sex 524 chromosome SNPs were removed. All individuals passed a missingness threshold of 15% and a 525 pairwise IBS threshold of 0.25 (for identification of potential relatives). 526 527
The resultant dataset of 4,154,029 SNPs and 77 individuals were phased using fastPHASE (48), 528
with 25 haplotype clusters, 25 runs of the EM-algorithm, and 10% assumed missingness. 529
Subsequently the data was merged with data from (16) dataset was furthermore merged with 1) the POPRES dataset (33, 34) and 2) various datasets 551 containing populations from east, south and southeast Asia (35, (50) (51) (52) (53) (54) (55) (56) . These European and Asian 552
comparative datasets were quality filtered and phased with the same thresholds and parameters as 553 used in the previous datasets. Although these datasets had much lower SNP densities (149,365 554 SNPs for the European and 313,790 SNPs for the Asian dataset) they contained many more 555 comparative populations (37 European comparative populations for the European dataset and 63 556
Asian comparative populations for the Asian dataset). 557 558
Population structure analysis 559
Population genetic analysis was conducted for the main merged dataset, containing 1747 560 individuals from 33 populations and 2,182,606 SNPs. We inferred admixture fractions (30) in 561 order to investigate genomic relationships among individuals based on the SNP genotypes. Default 562 settings and a random seed were used. Between 2 and 10 clusters (K) were tested. A total of 100 563 iterations of ADMIXTURE were run for each value of K and the iterations were analyzed using 564 CLUMPP (57) for each K to identify common modes among replicates. Pairs of replicates yielding 565 a symmetric coefficient G'>=0.9 were considered to belong to common modes. The most frequent 566 common modes were selected and visualized with DISTRUCT (58). For the Asian extended 567 dataset similar settings were used as described above, however clustering was done for K=2 to 568 K=15 due to the higher number of populations in the dataset. 569 570
PCA was performed with EIGENSOFT (32, 59) with the following parameters: r2 threshold of 571 0.1, population size limit of 80, and 10 iterations of outlier removal. Projected PCA analysis was 572 done using EIGENSOFT by constructing Principal Components (PCs) based on certain specified 573 populations and then projecting Afrikaners on existing PC's. 574 575
Formal f3 tests of admixture (31) were done between all pairs of comparative populations 576 specifying (two) potential parental sources of the Afrikaner population. We estimated the 577 admixture time based on linkage disequilibrium (LD) decay due to admixture (ROLLOFF -(31)), 578
default parameters were used. The standard error was estimated with a jackknife procedure. 579
Generations were converted to years using 29 years per generation. Shared private alleles were 580 inferred using ADZE (60) for all pairwise population combinations of populations with at least 15 581
individuals. Runs of homozygosity were calculated using PLINK (47) using the following 582 parameters (--homozyg --homozyg-window-kb 5000 --homozyg-window-het 1 --homozyg-583 window-threshold 0.05 --homozyg-kb 500 --homozyg-snp 25 --homozyg-density 50 --homozyg-584 gap 100). Inbreeding coefficients were calculated using PLINK (--het). 585 586
Local ancestry analysis 587
We inferred genome local ancestry for the Afrikaner individuals using RFMix version 1.5.4 (61). 588
The following populations were used as putative sources: CEU, CDX, YRI and Khoe-San groups 589
(combined !Xun, ≠Khomani, Karretjie and Ju|huansi 
